Objective: To investigate lifespan age differences in neuronal mechanisms of visual coding in the context of perceptual discrimination. Methods: We recorded EEG from 17 children (10-12 years), 16 younger adults (20-26 years), and 17 older adults (70-76 years) during a simple choice-reaction task requiring discrimination of squares and circles of different sizes. We examined age-group differences in the effect of stimulus size on early ERP components, evoked gamma-band power, and inter-trial phase-stability in the gamma band as assessed by the phase-locking index (PLI). Results: In the absence of age differences in discrimination accuracy, we observed reliable age differences in patterns of ERP, evoked gamma power, and PLI. P1 and N1 peak amplitudes were larger and the peak latencies longer in children than in adults. Children also showed lower levels of evoked power and PLI than adults. Older adults showed smaller increments in evoked power with increasing stimulus size than younger adults, but similar amounts of phase locking for small-and medium-sized stimuli as younger adults. Conclusions: The relative importance of different coding mechanisms in early visual areas changes from childhood to old age. Due to synaptic overproduction and immature myelination, the visual system of children is less entrained by incoming information, resulting in less synchronized neuronal responses. Adults primarily rely on sparse representations formed through experience-dependent temporally synchronized neuronal interactions. In old age, senescent decline in neuronal density and neurotransmitter availability further increase the reliance on temporally synchronized processing. Significance: Findings from this study defy the notion that sensory aging consists in a reversal of sensory development in childhood, and point to a high degree of age specificity in mechanisms of visual coding.
Introduction
During child development and aging, the structure and function of the human brain undergo major changes (Sowell et al., 2003; Raz et al., 2005 ; for reviews, see Baltes et al., 2006; Cabeza et al., 2005; Li, 2003; Lindenberger et al., 2006) . Results from post-mortem studies of the brain, magnetic resonance imaging (MRI), functional MRI, as well as electrophysiological studies indicate that human brain development can be characterized as non-linear and heterochronous, with different parts of the brain follow different developmental time courses (Gogtay et al., 2004; Sowell et al., 2003; Thatcher, 1992; Thatcher et al., 1986) . Besides lifespan changes in brain structure and connectivity, the availability and expression of neurotransmitters (especially dopamine) also changes and affects cognitive functioning (for reviews, see Backman et al., 2006; Li et al., 2006) .
Hence, a major challenge for developmental cognitive neuroscience is to understand how changes in cognitive functions related to maturation and senescence are related to lifespan changes in the neuronal information processing architecture (see, Lindenberger et al., 2006) . Recent behavioral and physiological evidence suggests that interactions between maturation and learning from childhood to adulthood lead to increasing cortical differentiation and integration (Johnson, 2001; Nelson and Luciana, 2001; Thatcher, 1992) that is accompanied by more refined intellectual ability structures (Garrett, 1946; Li et al., 2004) . Senescent changes from adulthood to old age, on the other hand, result in dedifferentiation and reduced cortical specialization of functional circuitry (Park et al., 2004 ; see also Reuter-Lorenz and Lustig, 2005 for review) that are accompanied by dedifferentiated cognitive and sensorimotor functions (Baltes and Linden-
